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ABSTRACT

The purpose of the study was to determine the learning styles (LS)
and the use of Information and Communication Technologies (ICT)
in university students within a competency-based training model,
as well as to identify possible differences related to the frequency
of use of ICT in terms of gender. A descriptive and correlational
quantitative approach was applied with a non-experimental and
transversal design. The study used an intentional non-probabi-
listic sample of 113 students in undergraduate psychology, pub-
lic accounting and business administration programs that use a
competency-based model at a private Colombian university. The
outcome showed no significant differences among LS or in the
frequency of ICT use in students with competency-based training.
Additionally, the outcome showed a gender gap in which male stu-
dents had the highest scores for the use of ICT.

KEYWORDS: LEARNING, HIGHER EDUCATION, COMMUNICA-
TION TECHNOLOGY, INFORMATION TECHNOLOGY.

1 INTRODUCTION

Human beings live in a hyper-connected society in which three
particular innovations have enabled major social transformations:
the internet, online networks and mobile communication. First,
the internet as a platform meets the needs and potentials of the
contemporary human being, such as sociability and intellectual
curiosity (Regis & Vilchez, 2013). Online social and academic
networks provide places where individuals participate in discus-
sions and share information; finally, mobile communication, as
a mediator of the social system, offers individuals the ability to
communicate anywhere and anytime (Serrano-Puche, 2013). In-
formation and Communication Technologies (ICT) are present in
individuals’ daily lives and have become so necessary that it is
almost impossible to conceive of a world without them. These
technologies are significantly transforming relationships and
ways of understanding the world. In addition, they have contribut-
ed to collaborative work due to the ease of communicating in real
time, blurring barriers of distance (Castells, 2015; Colina, 2008).
Many universities worldwide are working to adapt to these social
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transformations by approaching the given conditions with greater
flexibility to obtain the best results (Johnson, Adams-Becker, Es-
trada, & Freeman, 2014).

Institutions of Higher Education (IHE) in Colombia have de-
veloped institutional policies that allow for the mainstreaming
of ICT in academic structures in a significant way, generating an
exponential development of knowledge and supporting formal
and informal educational processes. This is proving to be high-
ly motivating for students and is effective for achieving certain
learning outcomes compared to traditional teaching processes
that are based on print technology (Marin, Inciarte, Hernandez,
& Pitre, 2017; Morales, Trujillo, & Raso, 2015; Pallares &
Guerrero, 2015). The use of ICT creates powerful learning en-
vironments and transforms the learning and teaching processes,
allowing students to face knowledge in an active, self-directed
and constructive way (Agbo, 2015). ICTs are not considered sim-
ply substitutes for didactic strategies in the educational process;
instead, they can be considered instruments that allow for the sup-
port of new ways of teaching and learning (Agbo, 2015).

Additionally, several Colombian universities have transformed
their educational focuses from an objective-based model to a
competency-based model, which is the most important element
for achieving cultural integration, social mobility and productive
development. This enables students to reach high educational lev-
els and to obtain positive educational achievements in order to
contribute to a more egalitarian society and to generate multiple
individual, social and economic benefits (Brennan, Durazzi, &
Séné, 2013; Hopenhayn, 2003). Therefore, the levels of quality
and coverage of undergraduate programs can be improved (Ro-
driguez-Albor, Gomez-Lorduy, & Ariza-Dau, 2014).

An educational approach based on competency requires the
development of mechanisms that transform the teaching-learning
process. Teaching practices must offer contextualized training,
climinating gaps between the university and society (Unigarro,
2017); that is, teaching processes must be consistent with the re-
ality of professional contexts (Gimeno-Sacristan et al., 2008). In
short, evaluations must correspond to the pedagogical and didactic
proposals that teachers carry out in order to reduce student dropout
rates. This also positions educational institutions and universi-
ties to maintain high quality standards (Toro, 2012). In turn, the
learning process aims for the development of competencies in the
student such as being, knowing and doing; this objective allows
for the integral development of the professional, focusing on their
behaviors, knowledge and skills, respectively (Unigarro, 2017).
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In the competency-based educational model, increasing stu-
dent performance is a challenge. This was addressed in this
study by analyzing LS. Hence, the need to change the tradition-
al teaching approach is emphasized in order to favor university
training focused on students but with active participation of
the teachers who will guide and supervise the learning pro-
cess (Martin-Garcia & Rodriguez-Conde, 2009; Ortiz-Torres
& Aguilera-Pupo, 2005), thus allowing students to learn how
to learn. This is a requirement of a permanent education, that
is, an education for life (Biesta, 2015). Through the effective
and efficient use of LS, the demands of the social context
interact with the personal characteristics of the students (Agu-
ilera-Pupo & Ortiz-Torres, 2009; Hung, 2012; Wei, Moreau, &
Jennings, 2005).

In this sense, LS are understood as personal variables relat-
ed to intelligence and personality that are expressed through
different ways of approaching, planning and responding to the
demands of the learning process (Camarero, del Buey, & Her-
rero, 2000; Zatarain-Cabada & Barron-Estrada, 2011). These
styles are relatively stable but can be adapted for teachers to
use as a tool to understand how their students learn and thus
modify or reinforce their own teaching approaches, which
will positively impact student learning processes and, there-
fore, academic performance (Fernandez, 2011; Maric, Penger,
Todorovic, Djurica, & Pintar, 2015; Pashler, McDaniel, M.
Rohrer, & Bjork, 2008).

At the same time, several Latin American and Carib-
bean studies on LS conducted in university environments
(Garcia-Cué, Santizo, & Alonso, 2008; Raposo-Gonzailez,
Barcia-Herndndez, Negro—Alvarez, & Fernandez-Carballido,
2010; Ventura, 2011) concluded that the predominant the-
oretical approaches in the academy are those of Felder and
Silverman (1988) and Alonso, Gallego and Honey (1995). From
different angles, these theories show that the learning process
is facilitated when the teaching style is favored by the student.

Note that multiple factors that have not yet been evaluated
in a population of students through a competency-based ap-
proach may be related to LS and the use of ICT in university
students. Therefore, the present work pursues two objectives:
to determine the differences between LS and the use of ICT in
university students within a competency-based model and to
identify possible differences related to the frequency of use of
ICT between genders.

2 METHODOLOGY

The present study uses a descriptive and correlational quan-
titative approach with a non-experimental, transversal design
(Hernandez, Fernandez, & Baptista, 2010). The sampling is
non-probabilistic (Martinez-Bencardino, 2012) and was se-
lected intentionally. The setting was a private Colombian
university that uses a competency-based training model. The
school administration voluntarily provided the students’ in-
formation. A total population of 113 students was estimated
and extracted from the psychology (16.8%), public accounting
(57.5%) and business administration (25.7%) programs. They
were distributed from the first to the fifth school semesters.
The Honey and Alonso Learning Styles Questionnaire
(CHAEA) was used for the evaluation of LS. This instrument
consists of 80 statements presented as questions, with 20 cor-
responding to each of the LS: active, reflective, theoretical and
pragmatic. The response system was dichotomous: the choices
were agree or disagree. Affirmative answers are added up to

obtain the total scores for each style. Finally, the scores were
compared with the respective scales using a previous meth-
od (Escurra, 2011). This instrument has been widely used to
measure LS (Rodriguez, 2006) and has demonstrated accept-
able reliability and adequate measurement stability over time
(Juéarez-Lugo, 2014).

Likewise, the Questionnaire on the Use of Technologies,
which was designed by Tobon, Arbelaez, Falcon and Bedoya
(2010), was applied. This questionnaire consists of 18 items
split into two subscales: use of information technologies and
use of communication technologies. The response format is a
five-point Likert scale with responses ranging from (1) “I do
not know” to (5) “Most of the time”. However, the question-
naire was adapted to the objectives of the present investigation,
as the original was focused on teacher training. Therefore, its
content validity was evaluated by expert judging, which sug-
gested qualitative changes in the relevance of items 9 and 17.
The internal consistency was measured by Cronbach’s alpha
and showed a reliability value of o = .714.

2.1 Procedure

Initially, the project was presented to the research department of
the university with the intention of requesting their approval and
support for the present investigation. Then, the official database
of the university community was requested to obtain the cor-
responding permissions for the application of the instruments.
After the permissions were provided by the institution, the sam-
ple was selected. Finally, the instruments were applied with the
collaboration of three students who had previously been trained
to perform this task. Participation in the study was voluntary,
and informed consent was obtained. Most of the students were
evaluated in groups in their own classrooms each semester. The
time allocated for the application of the questionnaires was ap-
proximately 20 to 30 minutes.

2.2 Data analysis

The data analysis was performed using SPSS v. 22. Frequen-
cy and percentage statistics were obtained. Student’s t-test
was used to compare independent samples, and an analysis
of variance was performed for more than two factors. These
parametric statistics were evaluated in agreement with the
assumptions of normality (KS p > 0.05) and Levene’s ho-
moscedasticity. For the significant differences, Cohen’s d was
estimated.

3 RESULTS

Table I describes the frequencies and percentages of LS by ac-
ademic program. The results show that the most common style
among students is the reflective style (33.6%), followed by the
theoretical style (27.4%), pragmatic style (23.0%) and active
style (15.9%). The reflective style is the most common style in
psychology (n =11, 57.9%) and business administration (n = 10,
34.5%), while this figure is multimodal in the public accounting
program, as the same number of students were found to have
reflective, theoretical and pragmatic styles (n = 17, 26.2%).

On the other hand, Table II shows that word processors (M
= 4.82, SD = .38) had the highest scores among information
technologies, followed by spreadsheets (M = 4.65, SD = .594)
and access to digital sources (M = 4.37, SD = .77). The lowest
scores were seen in the use of statistical packages (M =1.71, SD
=.96) and video and sound processors (M =2.99, SD = 1.09).
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Table 1. Descriptive data of LS according to academic program

Academic program

Type of LS Psychology Accounting Administration Overall
n % n % n % n %
Active 1 53 14 21.4 3 10.3 18 15.9
Reflective 11 57.9 17 26.2 10 34.5 38 33.6
Theoretical 5 26.3 17 26.2 9 31.0 31 27.4
Pragmatic 2 10.5 17 26.2 7 24.1 26 23.0
Total 19 100 65 100. 29 100. 113 100.
Table II. Descriptive statistics of ICT-Information Table III. Descriptive statistics of ICT-Communication
ICT-Information MEAN SD ICT-Communication M SD
Word processors 4.82 38 Email 4.92 27
Spreadsheets 4.65 59 Chat platforms 4.94 33
Graphic processing 3.56 84 Community participation 3.60 1.19
Video and sound processing 2.99 1.09 Video conferences 3.16 1.07
Multimedia presentations 4.00 .87 Discussion forums 3.22 .88
Statistical packages 1.71 .96 Blogging platforms 2.99 .89
Video tutorials 3.83 92 Wiki platforms 2.99 1.27
Access to digital sources 437 77 Participation with learning 3.20 .98
Table IIT shows that the most common tools among commu- Construction of objects 348 98
nication technologies are chat platforms (M = 4.94, SD = .33) Extended classrooms 4.08 .90
followed by email (M =4.92, SD = .27). The least used are blog-
ging platforms (M = 2.99, SD = .89) and wiki platforms (M =
2.99, SD =1.27). Table IV. Gender and use of ICT
The descriptive analysis of the frequency of use of ICT in terms
of gender (see Table IV) revealed significant differences. Male Men Women ¢
students had the highest scores in the use of information tech- ICT o D M sp (@11 p
nologies [t (111) =2.412, p=.018, d = 0.50] and communication
technologies [t (111) = ??.133, p=.002,d= 0..50]'. . Information 10 33 294 32 2412 018
In the analysis of variance (Table V), no significant differenc- technologies
es were ff)und between the frequencies of use of 1nf0r1.nat}on Commum_canon 386 44 357 45 3133 002
technologies [F (110) = 1.911, p = .153] and communication technologies
technologies [F (110) = 1.089, p = .340] in relation to the aca-
demic programs. Likewise, the descriptive analysis showed that
students in business administration had the highest values for
the use of ICT, followed by public accounting and then psychol-
ogy students.
Table V. Analysis of variance for ICT in academic programs
Academic programs
F
ICT Psychology Accounting Administration Overall gl= p
2,110
M SD M SD M SD M SD ’
Information 29.0 3.6 29.7 33 30.8 28 29.9 33 1911 153
technologies
Communication 54 | 59 36.7 4.1 37.0 48 36.5 47 1.089 340
technologies
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Table VI. Analysis of variance for ICT and LS

Types of LS
. _ Reflective (n Theoretical (n Pragmatic (n F
ICT Active (n =18) - 38) =31) Z26) gl=2,110 p
M SD M SD M SD M SD
Information technologies 30.5 3.7 29.0 3.1 30.4 2.7 30.2 3.6 1.418 242
Communication technologies 36.5 49 355 5.1 37.9 39 36.5 4.4 1.418 242

Finally, the analysis of variance between the frequency of use
of ICT and LS (Table VI) was not significant [F (110) = 1.418, p
= .242]. Regarding the descriptive analysis, the data showed that
students with the active (M = 30.5, ED = 3.7) and theoretical (M
=30.4, ED =2.7) styles made greater use of information technol-
ogies. At the same time, students with the theoretical style (M =
37.9, ED = 3.9) used communication technologies with a higher
frequency.

4 DISCUSSION AND CONCLUSIONS

The relationship between LS and the use of ICT is an is-
sue that university institutions and teachers are increasingly
interested in addressing (Cuadrado-Gordillo, Fernandez-Antelo,
Monroy-Garcia, & Montafio-Sayago, 2013). Thus, the main ob-
jective of this work was to determine LS and the use of ICT in
university students within a competency-based training model
and to identify differences in the frequency of ICT use between
genders. Therefore, it is necessary to emphasize that the most rel-
evant finding is that men use ICT more, while the hypothesis of
possible differences between LS and ICT use was not significant.

In this sense, the results show that the most common LS in
university students within a competency-based model were the
reflective and theoretical styles. It is noted that these students
display abilities to logically analyze, reflect on and structure
information, aiming for knowledge based on observations in a
systematic and planned way (Alonso et al., 1995; Cuadrado-Gor-
dillo et al., 2013; Raposo-Gonzalez et al., 2010). In turn, some
studies have suggested that LS predominantly depend on vari-
ables such as a student’s context, the teaching strategies used
by teachers and the curricular content of the different university
degrees within the education system (Caballero-Pino, Norambue-
na-Paredes, Galvez-Nieto, & Salame-Coulon, 2015).

On the other hand, regarding the use of information technolo-
gies, it was found that the most common tools used by students
were word processors (Word), followed by spreadsheets (Ex-
cel) and access to digital sources (search engines). Several other
studies have also observed this trend. One study carried out with
university students from Mexico concluded that word processors
(Word) and multimedia platforms (PowerPoint) are the most com-
mon instruments for school presentations within the classroom,
while spreadsheets (Excel) were used the least (Lopez, 2007).
Regarding the use of communication technologies, studies con-
ducted with university students have shown that they use their
computers to chat and exchange emails (Fernandez & Neri, 2013;
Nweze, 2010). Therefore, it was established that these last two
functions are used the most in higher education.

Given the association between the categories of LS and ICT
use in university students with competency-based training, the
outcome shows that students tend to be multimodal, since the ac-
tive and theoretical styles present with greater associations with
the management of information technologies, while students with
the theoretical style use communication technologies more often
(Shah, Ahmed, Shenoy, & Srikant, 2013; Wilkinson, Boohan, &

Stevenson, 2014). However, adopting predominant LS does not
guarantee greater skills in the use of ICT, since the complexity
of LS and the different ways of using ICT depends on individual
factors and cognitive processes; thus, it can be affirmed that there
are different ways of learning and implementing the use of ICT
(Cézar-Gutiérrez, Moya-Martinez, Hernandez-Bravo, & Hernan-
dez-Bravo, 2016)

However, regarding the second objective, the literature sup-
ports the results of this research, that is, that men use ICT at a
higher frequency. This is due to the tradition of the technological
field being associated with the male gender (Fernandez, Larraza,
Ruiz, & Maritxalar, 2008; Li & Kirkup, 2007; Sanz, 2008). Nev-
ertheless, a study carried out in Belgium with university students
determined that there were no significant differences between
men and women regarding the use of ICT in education. Howev-
er, being a woman negatively impacted the use of ICT in leisure
activities, since women perform different leisure activities. Like-
wise, in terms of gender, it is essential to consider the specific
nature of the context and attitudes towards the use of ICT (Ton-
deur, Van de Velde, Vermeersch, & Van Houtte, 2016).

This research indicates that business administration students
use ICT at a higher frequency, followed by public accounting and
then psychology students. Similarly, a study carried out at five
Colombian universities established that there is a positive attitude
towards the use of ICT among public accounting students, thus
favoring the inclusion of ICT in academic curricula related to the
economic and administrative sciences (Barreto-Carvajal, Carde-
nas-Mora, & Mondragén-Hernandez, 2011). However, regarding
psychology programs, a study carried out in Chile found that the
vast majority of psychology students use ICT in their training
programs, but this use is deficient, which prevents them from
adopting the favorable conditions of the technological elements
needed to facilitate the learning process (Muifioz, 2006).

However, future studies may clarify the relationship between
LS and the use of ICT and complete a greater number of inferen-
tial analyses. Therefore, acknowledging some limitations of the
present work will allow for new questions to be considered. First,
the execution of research processes should be performed with
greater methodological control over the cross-sectional nature of
the measurements. Additionally, the variables regarding the use
of ICT were obtained through a questionnaire on the use of tech-
nologies, which may cause bias through its questions. Therefore,
a rigorous control of measurable indicators, such as monitoring
the use of ICT, is desired. Finally, the representativeness of the
sample should be considered. Addressing this could involve in-
cluding a larger number of higher education institutions focused
on competency-based training. These institutions are innovative
in their educational processes and are experiencing slow growth
at the national and international levels.

Finally, this is the first study to estimate the relationship be-
tween LS and ICT use in a private Colombian university with
a competency-based training model. No significant differenc-
es were found between LS and the frequency of use of ICT in
competency-trained students. In terms of gender, the results de-
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termined that women use ICT less frequently. Therefore, the main
value of this work lies in the utility of the data collected for the
proposal of actions aimed at improving the teaching and learning
processes in this type of population.
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